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Transfer Factor Immunotherapy 

in Hodgkin's and non-Hodgkin's Lymphoma 
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Department of Radiotherapy, University Central Hospital, 
Haarmianinkatu 4, SF-00290 Helsinki 29, Finland 



Summary. Human dialyzable transfer factor was 
administered in a double-blind fashion to patients with 
Hodgkin's disease and non-Hodgkin's lymphoma. 
Two groups were examined; patients with active 
disease and patients in remission. Parameters of 
cellular and humoral immunity were studied. The 
effect of transfer factor on the clinical condition was 
not evaluated. 

Transfer factor tended to intensify the skin test 
reactions of patients in remission to several recall 
antigens, but had no effect on the other parameters or 
ihe other patient group. 



Introduction 

Patients with Hodgkin's disease have been shown to 
have a broad-based deficiency of cell-mediated 
immunity (CMI) involving anergy in skin tests to. 
many recall antigens [2, 6, 7 7 10], inability to develop 
delayed hypersensitivity responses to contact sensi- 
tizing agents [6, 16], and abnormal in vitro responses 
to mitogens in lymphocyte culture [5, 17, 25]. 
Lymphocyte counts tend to be decreased [11, 25], 
Humoral immunity, however, seems to be "normal, 
except in patients with very advanced disease [2, 22], 
In most cases the immunoglobulins are unchanged 
after radiotherapy or chemotherapy, but decreased 
values can sometimes be seen for the amount of IgA 
and IgM after splenectomy [10, 22]. Impairment of 
the in vivo and in vitro parameters of CMI in patients 
with non-Hodgkin's lymphoma has also been 
described, although these parameters have been less 
exhaustively analyzed than in Hodgkin's disease 

[11]. 
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Very often the blast responses and skin test 
sensitivity are said to be in correlation with the 
clinical Stage [2, 3, 6, 27]. In some reports, however, 
this has not been so [30]- The decreased CMI value 
may persist for more than 2 years after treatment with 
radio- or chemotherapy [1, 8 ? 25]. This defect may be 
in circulating lymphocytes [8], 

Cancer immunotherapy has been shown to be of 
some benefit in many kinds of malignant disease. In 
lymphomas BCG immunotherapy may have some 
effect on the prognosis (12, 18, 21]- It has been said to 
be superior to no treatment after induction of 
remission [18]- T t he intrinsic defect in lymphocytes of 
patients with Hodgkin's disease can be alleviated by 
Levamisole [1, 21]. Levamisole can also rectify the T 
cell depletion [21]. Transfer factor preparations may 
have some effect on skin test values, PHA responses, 
and T lymphocyte counts in patients with HodgkuVs 
disease in remission [13, 19, 23]. It is, however, 
difficult to evaluate the place of immunotherapy in 
Hodgkin's disease and non-Hodgkin lymphoma, 
because there have been no strictly randomized 
double-blind studies. 

In this randomized double-blind study we wanted 
to know the effect of a transfer factor (TF) prepa- 
ration on the in vivo and in vitro parameters of CMI 
of patients with Hodgkin's disease and non-Hodg- 
kin's lymphoma. 



Materials and Methods 

Description of the Paiiems 

A. Patient in Remission. Seventy patterns with Hodgkin's disease 
or non-Hodgkin's lymphoma were examined in the first pan of the 
trial. All these patients had been in remission for more than 2 years 
and they had previously been treated by radiptherapy and/or 
chemotherapy. 
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Patients with Active Disease. Twenty-four consecutive patients 
with active, previously untreated Hodgkin's disease and 21 similar 
patients wnh non-Hodgldn's lymphoma entered the triiL Trie 
clinical staging of these patients was performed by lymphography, 
chest X-ray, bone marrow biopsy, liver, spleen, and skeletal scans, 
and physical examination. Patients who needed immediate chemo- 
or radiotherapy were excluded (Table 1), 



Measureme/u of CM I 

A. Skin Testing. Tuberculin (FPD, State Bacteriological Labora- 
tory, Copenhagen, Denmark), oidiornycin (OM, dcrmatophytin 
l O\ HoIHstcr-Stier Laboratories, Spokane, WA, USA), strepto- 
kiaase-streptodornase (SK-SD, Varidase, Lcderle Laboratories, 
USA) and parotitis virus (PAR, State Laboratory, Helsinki, 
Finland) were used as skin test recall antigens- The concentrations 
of FPD, OM, SFOSD, and PAR were 0.1 TU, 1 TU, 10 TU, and 
100 TU; 1 : 500, \ .- 50, and 1 : 5; 1 : 500 and 1 : 50; and 1 ; 100 and 
1:10, respectively. Hie skin tests were started with the lowest 
concentrations and repeated at 3-day intervals with increasing 
concentrations of antigen until a positive reaction was noticed or 
the highest concentrations of the test: antigen had been used. The 
test antigens were injected in trad erm ally on the volar aspect of the 
forearm. Erythema and induration of more than 5x5 mm in 
diameter was regarded as a positive reaction. The results were 
recorded after 48 h. 

The patients were also sensitized with dinitrochlorobenzene 
(DNCB) according to a chamber method developed by Firila (P. 
Grohn et al- 1981, unpublished work). I>NCB was dissolved in 
white petrolatum and stored in 10-ml plastic syringes. A concen- 
tration of 0.5% (100 ng) DNCB was used aa the priming 
concentration and the patients were tested 2 weeks later with 
concentrations of D.03%, 0.1%, and 0.2% DNCB, corresponding 
to 5 ug, 20 ug, and 50 ug, respectively. 

The results of skin tests were calculated according to the 
following score: tuberculin (PPD): 0.1 TU+, 4; X TU+, 3; 10 
TU+, 2; 100 TU+, 1; 100 TU-, 0; parotitis (PAR): 1: 100+ , 2 
1:10+, 1- 1:10-, 0; oidiomyrin (OM); J:500+. 3; 1:50+, 2 
1:5+, 1; 1:5-, 0; strcptokinase-streptodornase (SK-SD) 



1:5,000+, "2; 1:500+. 1; 1:500-, 0; dinurochlorobenzene 
(DNCB): 0.03+, 6; 0.1+, 5; 0.2+ , 4; 0.2-, 3. 

B- Lymphocyte Cultures. Phytohemagglutinin (PHA, phyiohem-- 
agglutinin 'P', Difco Laboratories, Detroit, Michigan, USA) and 
concanavalin A (ConA, Doncanavahn-A, Pharmacia, Uppsala, 
Sweden) were used as the mitogens in the lymphocyte cultures. 
The concentrations in the cultures were 1 : 30, 1 : 150, and 1 ; 600 
for PHA, and 0-5, 5, and 50 ug/ml for ConA. The tests were 
performed according the method described by Stites et al. [28] and 
rhe results were calculated as percentages of normal conrrol 
values. 



Measurements of Humoral Immunity 

Classes of ininiUDoglobulins were quantified with the aid of 
commercial radial immunddiffusion places of Behringwerke 
AG. 



Radiotherapy 

Radiotherapy was started after the immunological tests had been 
completed and TF administered. A coboli 60 source or a 6 MeV 
linear accelerator was used. The mean tumor dose was 40 Gy in 6 
weeks with a 2 weeks' split to every treated nodal region. 



Statistical Methods 

The patient groups were analyzed and compared with each other 
by using the two-directional analysis of variance method. The 
statistical significance between the results of the groups was 
calculated by using the Student's f-test for correlated groups 
P9]. 



Tab It 1, Description of ihe patients with active disease 


Patients 


Number of patients 


Number of patients 




treated with TF 


treated with saline 


Hodgkm's disease, total subgroups 


13 


n 


Lymphocyte predominance 


3 


1 


Nodular sclerosis 


7 


7 


Mixed cellularity 


2 


2 


Epitheloid type 


I 


1 


Hodgkin's disease 






Stage I + TT 


n 


9 


Stage III + IV 


2 


2 


Non-HodgkhYs lymphoma, total 


10 


11 


stage r + n 


4 


6 


Stage III + IV 


6 


5 


Female 


10 


7 


Male 


13 


15 • 


Mean age (yrs, range) 


43.4 (18-71) 


36-4 (15-63) 
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preparation of TF 

. 1 tr | CT. . An n+ /->^>llr- -(V^s^ VtoUk.^ .-s /■«. d ^ah/ipc 

1 jr was pre^iii'cu. uuin umiy wiw *»^uimji ^*«w^. *jv»w,s. 
(Finnish Red Cross Blood Transfusion Service, Helsinki, Finland). 
Though the immune status of the donors was noi tested, it is known 
that only 10% of the population in Finland has a negative skin 
reaction to 10 TU PPD [24], The buffy coats were pooled, mixed 
with half their, volume of 6% dextran (Maciodcx. Leiras 
Pharmaceuticals, Turku, Finland), and kept at 37° C for 60-90 
min, The leukocyte -rich supernatant was then collected and 
centrifuged at 250 £ for 20 min; the cells were then washed three 
times with cold phosphate-buffered saline, mixed, and counted in a 
hemocytometer- The yield pfir unit (450 ml) of blood was 
8-10 x 10 a lymphocytes, corresponding to 3.3 X 10 9 leukocytes. 
The cells were disrupted by freezing and thawing ten times 
(-20° C, 37° C), and ultrafiltcred through a dialysis membrane; 
(Visaing tubing, Union Carbide Co., Chicago, El., USA) at a 
pressure of one atmosphere, The ultrafiltxatc was concentrated by 
lyophilization, sterilized by Millipore filtration (0.22 urn), and 
divided into doses of 1 ml, corresponding to 3 U blood (1 xTO 10 
leukocyte*). The TF tubes were stored at -20* C. Thifi leukocyte 
ukrafiltxate has been shown to contain a nonspccifically active TF 
compound [9], 



General Plan of the Study 

Seventy patients with Hodgkin's disease and non-Hodgkin's 
lymphoma in remission were randomly allocated to receive three 
injections of TF or saline at weekly intervals. Each injection of TF 
corresponded to- the yield from 3 U blood (10 10 leukocytes). The 
patients' immune function was tested before any treatment, after 
three injections of TF/NaCl, and immediately after completion of 
radiotherapy. 

Patients with active disease were randomized to receive TF or 
saline in a double-blind fashion, The three TF and saline injections 
vvere given at weekly intervals. Thereafter, the patients received 
radiotherapy to supra- or subdiaphragmatic regions according to 
the stage and localization of the disease. The test measuring CMI 
were performed before any treatment, after the TF or saline 
injections, and after the radiotherapy. The effect of the immu- 
notherapy on the clinical condition of the patients was not 
evaluated. 
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Results 

tu* ^ff a ^+ /-vf tyAQtmATit with TV or saline on the skin 
test values of lymphoma patients m remission. 

Forty patients with Hodgkin's disease and 30 with 
non-Hodgkin's lymphoma were randomized in the 
study. Three patients in the former and seven in the 
latter group refused the trial after the randomization 
because of weak personal motivation. In the Hodg- 
kin's disease group 18 patients received TF and 19 
saline, and in the Hodgkin's lymphoma group nine 
patients received TF and 1.4 saline. 

The skin test values of the patients receiving TF 
increased significantly with every antigen (Table 2). 
This was also seen with two antigens in the control 
group. Increased reactivity to the antigens was found 
in TF-/NaCl-treated groups as follows: PPD 15/27 
(TF), 14/33 (NaCl); PAR 11/27 (TF), 10/33 (NaCl); 
OM 14/27 (TF), 17/33 (NaCl) and SK-SD 15/27 (TF), 
8/33 (NaCl). Though the difference between the 
groups was not statistically significant the values 
tended to improve more in the TF-treated group. 



Skin Tests of Patients with Active Disease 

In this material the skin test reactivity was almost 
equal in patients with limited disease (stage I-1I) ? 
patients with extensive disease (stage III-IV), and 
patients with B symptoms. 

In each group decreased skin, test values were 
seen in some patients, but this was not dependent on 
the stage of the disease. Compared with values from a 
normal healthy population [9] the values were 
markedly lower in all groups (Table 3). 



Table 2« The effect of treatment with TF or saline on 


the skin tesi values of lymphoma patients in remission 






Patients 


PPD 






PAR 






OM 






SK-SD 








Before 


After 


P value 


Before 


After 


P value 


Before 


After 


P value 


Before 


After 


P value 


Hodgkin's di sense 
TF-grc-up (IS) 
Saline group (19) 


2.6 
2,6 


3.2 
2.9 


0.001 
0.02 


0.7 
1.0 


10 

u 


0,01 
NS 


1.7 

1.0 


2.2 
1.1 


0.01 
NS 


1.1 
1.5 


1.8 
1.8 


0,001 
0-01 


Ncm-Hodgkin s lymphoma 
TF-group (9) 
Saline group (14) 


1.8 
2.6 


2.3 
2-9 


0.05 
NS 


0.7 
0-9 


1.2 
1.5 


0.05 
0.O1 


1-4 
1-6 


2.2 
1.9 


0.05 
NS 


1.1 
1.3 


1.6 
1.3 


0.05 

"ns 



Grading of the skin t 
1: 10- = 0; OM, 1 



500+ = 3, 1:50+ 



= 2, 1:5+ = l' 1:5- = 0; SK-SD, 1:5000+ = 2, 1:500+ = 1, 1:500- - 0 
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Effect of TF on CMl of Patients 
with Active Disease 

A, Effect of TFon Skin Test Values. In all groups the 
reactivity in similarly repeated skin tests seemed to 
increase in the case of each recall antigen as well as 
with DNCB (Table 4). The increase was almost equal 
in patients receiving TF and those receiving saline. 
The results were analyzed further, as it was suspected 
that the effect of TF might be seen only in some 
subgroups of patients. The skin test results were 
examined according to histology (Hodgkin's disease, 
non-Hodgkin's lymphoma) and to the stage of the 
disease. It could be seen that in every subgroup the 
skin test reactions became stronger almost equally, 
suggesting that the increased reactivity was due to the 
repetition of the skin tests. Because it is possible that 
TF cannot increase the normal CMI reactions, but 
only depressed reactions, those patients which were 
anergic to different recall antigens and DNCB were 
examined separately. Again, no effect due to TF 
could be demonstrated (Table 5). The only finding 
that possibly could have been due to TF was the 



increase in DI^CB reactivity, but even this was not 
statistically significant. 

Immediately after the complexion of the radio- 
therapy the skin tests with all recall antigens and 
DNCB showed decreased values. The change seemed 
clear but was Inot statistically significant. This could 
not be prevented by TF treatment and the only 
significant decrease (SK-SD) was seen in the group 
treated with TF (Table 4). 

B> Effect of tF on Lymphocyte Cultures. The blast 
transformation tests were performed in nine patients 
treated with TF and eight with saline. Initially the 
mean responses to PHA and ConA were decreased, 
varying from 28% -72% of healthy control values 
with different mitogen concentrations. No change 

was seen in the groups treated with TF or saline. 

i 

C. Effect of "I^F on the Absolute Numbers of Granu- 
locytes, Lymphocytes s and Monocytes. The absolute 
numbers of granulocytes, lymphocytes, and mono- 
cytes remained unchanged during the administration 
of TF or saline. The absolute numbers of granulo- 



I 

I 

Table X The skirt test values in patients with local (stage I + II) and extended (stage III + IV) diseases and with B symptoms before any 
treatment ! 1 



Patient group 



Number of patients 



Antigens used 







PPD 


P 


AR 


OM 


SK-SD 


DNCB 


Healthy Finnish adult controls 


47 


3.1 






2-1 






Local disease 


30 


2.6 


1 


.1 


1-3 


1.3 


4.5 


Extensive disease 


15 


2,8 


1 


.1 


3.5 


1,1 


4.3 


B symptoms 


s 


2.8 


1 


■ 1 


1-5 


1.2 


4.5 


Hodgkin's disease 


23 


2.6 


1 


.2 


1.4 


1.2 


4-4 


Non-Hodgkin's lymphoma 


ai 


2.6 


l|,3 


1.5 


1.4 


4.3 



Abbreviations: for antigens used and the grading of the skin test values see Table! 2 



Table 4. Skin test values of all patients during treatment 



Antigen 


Treatment group 


Before treatment 


After treatment 


P value 

i 


After radiotherapy 


P value 


PP£> 


TF 


2.S 


3.1 


NS 


2.2 


NS 




Saline 


2-4 


3.0 


NS 

1 


2.0 


NS. 


PAR 


TF 


1.2 


1.3 


NS 


0.9 


NS ■ 




Saline 


1.0 


1.1 


NS 


0.8 


NS 


OM 


TF 


1.5 


1.8 


l 

NS 


0.7 


NS 




Saline 


1.3 


1.6 


NS 


0-9 


NS 


SK-SD 


TF 


1.3 


1.5 


NS 


0.7 . 


0.01 




Saline 


1.3 


■1.6 




1.0 


NS 


DNCB 


TF 


4-5 


5.1 


NS 


4.6 


NS 




Saline 


4.2 


4.7 


NS 


3.8 


NS 



Abbreviations; for the antigens used and the grading of the skin test values see Table 2 
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Table 5. The effect of TF and saline an the decreased skin tesi values of all patients with active disease 
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Antigen 


Treatment Number of Before 


After 


P v 


A-ftC-T 


P value 




group patients treatment 


treatment 




radiotherapy 




PPD 


TF 


8 1.7 


2.5 


NS 


0.6 


NS 




Saline 10 1.6 


2.4 


NS 


1.7 


NS 


PAR 


TF 13 0,7 


1.2 


NS 


0.4 


NS 




Saline 16 0,7 


1-1 


NS 


O.S 


NS 


OM 


TF 12 0.6 


LI 


NS 


0.4 


NS 




Saline 12 0.7 


1.0 


NS 


0.5 


NS 


SK-SD 


TF 14 0.9 


L4 


NS 


0.4 


NS 




Saline 13 0.7 


1.2 


NS 


0.7 


NS 


DNCB 


TF 


6 3.4 


4.0 


NS 


3.0 


NS 




Saline 


9 3.3 


3.5 


NS 


3.3 


NS 


Abbreviations: for the antigens used and the grading of the skin test values Tal 


>le 2 




Table 6. Absolute numbers of granulocytes, monocytes, and lymphocytes in the periphera 


blood of patients with active disease in the course 


of Treatment 














Cejl type 


Treatment 


Before 


After 


P 


value After 


P value 




group 


treatment 


treatment 




radiotherapy 




Granulocytes 


TF 


9.2 x 10 9 /1 


9.0 x 10 9 /1 


NS 5.7 X 10 9 /1 


0.01 




Saline 


8.7 X 10 9 /1 


9.4 x 10 9 /1 




I ■ 4.5 X 10 9 /1 


0.01 


Monocytes 


TF 


0.5 x 10 9 /1 


0,6 x 10 9 /1 


NS 0.7 X 10 9 /1 


NS 




Saline 


0.7 x 10 9 /1 " 


0,6 x 10 9 /) 


NS 0.6 x 10 9 /1 


NS 


Lymphocytes 


TF 


1.9 x 10 9 /I 


2.0 x 10 9 /1 


NS 0,8 x l0 9 /i 


0.05 




Saline 


2.2 x 10 5 /i 


2.6 x 1Q V /1 


NS 0.4 x 10 9 /1 


0.01 



Abbreviations: NS = not significant 



cytes and lymphocytes tended to decrease less 
in patients receiving TF during the radiotherapy, 
but the difference was not statistically significant 
(Table 6). 



Effect of TF on Humoral Immunity 

Humoral immunity remained unchanged throughout 
the study in both treatment groups. IgA, IgG, and 
IgM concentrations were within normal limits and 
were not affected by TF or radiotherapy. 



Discussion 

Decreased CMI is often associated with malignant 
lymphoma, and especially with Hodgkin's disease. 
There are opposing opinions about the correlation of 
normal and depressed CMI with clinical stage of the 
disease [2, 3 7 30]. Radio- and chemotherapy have 
both been reported to depress CMI further [8, 
IS]. 



TF from healthy donors has been suggested to 
have a positive effect on CMI with Hodgkio's disease 
[13, 19, 23]. immunotherapy with a nonspecifically 
acting immuhostimulant like BCG has also been 
reported to increase symptom-free survival [18 ? 26]. 
However, the reports are preliminary, and strictly 
randomized controlled studies have not been per- 
formed. Undjer these circumstances it seemed to us 
that an attempt at improving delayed hypersensitivity 
reactions with TF would be worthwhile. The TF 
preparation used here has been shown to be active in 



our previous 
patients with 



studies concerning various kinds of 
chronic infections. The donors of TF 
were drawn fijom a healthy Finnish population. There 
is little information on the dose of TF that should be 
used in clinical studies. The dose used here represents 
the yield froijn 3 U blood. In all, the patients thus 
received dialysate from 3 X 10 10 leukocytes. In 
infections less than 1 U is reported to be effective 
[14]. In the treatment of malignancies the dose of TF 
usually used is equivalent to 1 x 10 s — 1 x 10 9 lym- 
phocytes [4, 20] and improvement in delayed hyper- 



sensitivity in 



Hodgkin's disease has been reported 
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with TF obtained from 3-4.9 X 10 9 leukocytes [13]. 
Almost all Finnish people have been vaccinated with 

are positive to 0-1 or 1 TU PPD. The normal skin test 
reactivity to oidiomycin and PPD is known from our 
previous studies [9]. 

In the first part of the study with patients in 
remission the skin test values to PPD and OM were 
subnormal before the treatment with TF compared 
with a healthy Finnish adult population. In the group 
receiving TF the responses to different antigens 
increased significantly with every antigen used. The 
difference from a control group was not significant. 
As our TF preparation was obtained from normal 
healthy donors, the effect seen may be due to either 
specific or nonspecific stimulation. 

The patients with active disease also showed 
impaired responses to skin tests and impaired blast 
transformation responses, but the quantities of the 
measured antibody classes were within normal limits. 
The CMI seemed to be decreased equally in 
Hodgkin*s disease and non-Hodgkin 7 s lymphoma. 
We could not find any correlation between the 
impairment of CMI and The clinical stage of the 
disease, which is in accordance with the findings of 
other authors [30]. The absence of this correlation 
may have been determined partly by the exclusion 
from the trial of those patients who needed urgent 
therapy. 

The skin test reactions became stronger to almost 
the same degree after administration of TF and of 
saline, showing that TF cannot overcome the 
depressed CMI associated with active lymphoma. No 
change was observed in blast transformation reac- 
tions to PHA and ConA during the treatment. After 
radiotherapy the skin test values decreased in both 
treatment groups, and this could not be prevented by 
TF treatment. 

The absolute numbers of lymphocytes ? granulo- 
cytes 7 and monocytes were normal before any 
treatment in patients with active disease. No change 
was noticed during TF treatment. After the radio- 
therapy the lymphocyte and granulocyte counts were 
significantly lower than the pretreatment values. The 
lymphocyte and granulocyte counts, however, tended 
to decrease less in patients treated with TF than in the 
control group, although the difference did not reach 
statistical significance. No change was observed in 
immunoglobulins during the radiotherapy. The clin- 
ical effect of TF was not evaluated. According to our 
results TF may have a CMI-reconstiiuting effect in 
lymphoma patients in remission but not in patients 
with active disease. This finding indicates the need for 
a study of the effect of TF on duration of remission 
and survival in lymphoma patients. 



@007 



E. Heinouen et al.: Transfer Factor in Lymphomas 

Acknowledgements. We thank Mrs. Tiiua Hedberg, Kaija Sailo, 
and Maarit Ojala for skilful Technical assistance. 



References 

1. Advani S, D'Silva H, Gothoskar B, Dinsliaw K, Nair C, 
Gopalkrish-na R, Talwalkar G 7 Desai P (1979) Cellular 
immunity ki Hodgkin's disease. Cancer 43 : 492 

2. Aisenbcrg A (5962) Studies on delayed hypersensitivity in 
Hodgkin's disease. J Clin Invest 41:1964 

3. Alexopaulos C, Witshaw E (1978) Immunological monitoring 
during chemotherapy for advanced HodgJcnVs disease. Cancer 
42:2631 j 

4. Al-Sarraf B, Baker L (1979) Transfer factor. Cancer Treat Rev 
6:209 j 

5. Arvin A, Pollard R, Kasmusscn L, Merigan T (197S) Selective 
ImpairmenT of lymphocyte reactivity to varacella-zoster virus 
antigen among untreated patients with lymphoma. J Infect Dis 
137:531 I 

6. Brown R, Hayncs H, Foley T, Godwin H, Berard C, Caibone, 
P (1967) Hodgkin y s disease. Immunological, clinical and 
histologic features of 50 untreated patients- Ann Intern Med 
67:291 

7. Caleiati A, Fazio M (1964) Delayed ancrgy in Hodgldn's 
disease. Fanmincrva Med 6:156 

8. Case D, Hajnsen J , Corralcs E, Young C, Dupont B, Pinsky C, 
Good R (1977) Depressed in vitro lymphocytes responses to 
PHA in poliienrs with Hodgkin's disease in continuous long 
remissions J Blood 49:771 

9. Grtihn F (3.976) Biological and clinical characieri2aiion of 
human transfer factor. Acta TJniv Tamp [A] 80 

10. Hancock B, Bruce L, Ward M, Richmond J (1977) The 
immediate effects of splenectomy, radiotherapy and intensive 
chemotherapy on the immune status gf patients wirh malignant 
lymphoma. | Clin Oncol 3: 137 

11. Heier H, Klcpp R, Gundcrscn S, Godal T, Normann T (1977) 
Blood bancJ T lymphocytes and in vitro cellular immune 
reacxiviry in untreated human malignant lymphomas and other 
malignant rumors, Scand J Haematol IS: 137 

12. Hoemi B , (thauvergne J , Hoemi-Simon G , Durand M, Brunei 
R, Lagarde|C (1976) BCGin the immunotherapy of Hodgkin's 
disease anct non-Hod gkin\s lymphomas Cancer Immunol 
Ijnmunothc.r 1 ; 109 

13. Khan A, Hill J, MacLellan A, Loeb E, Hall N, Thaxron S 

(1975) Improvement in delayed hypersensitivity in Hodgkin's 
disease with transfer factor. Lymph apheresvi and cellular 
immune reactions of normal donors. Cancer 36:66 

14. Krohn X, Grohn P, Hdrsmanheimo M 7 Virolainen M (1976) 
Fractionation studies on human leucocyte dialyzates. Dem- 
onstration of three components with transfer factor activity, 
Med Biol 54:334 

15- Kim L, Johnson R (1975) Hematologic and immunologic 
status in Hodgkin's disease 5 years after radical radiotherapy. 
Cancer 36:1 1912 

16- Levin A, MbDonough E, Miller D , Southern C (1964) Delayed 
hypersensitivity response to DMCB in sick and healthy 
persons. Ann NY Acad Sci 320:400 

17. Levy R, Kaplan H (1974) Impaired lymphocyte function in 
untreated ijiodgkin's disease. N Engl J Med 290: 181 

18. MatM G, Bclpomme D, Pouillart P, Schwarzenberg L, Missel 

Jasmin CD, Mussel M 7 Cauan A, Armiel J, Schneider M 

(1976) Prc|iminary resuli of an immunotherapy trial on 
terminaJ leukacmic lymphosarcoma. Biomcdtcinc 23:465 



/OS/04 12:51 FAX 6144473542 



CAS DDS 



12)008 



E- Heinoneri et al.: Transfer Factor in Lymphomas 

19. Ng R, Alexopoulos C, Mor&n C (1975) Transfer factor in 
•Hodgkin's disease. Lancet 2:901 

20. Oeitgen HF. Old U. Farrow JH 7 Valentine FT. Lawrence I-IS : 
Thomas L (1974) Effects of dialyzable transfer factgr in 
patients with breast cancer. Froc Nad Acad Sd USA 
71:2319-2323 

21. Ramot B, Biniaminov M, Shpmun Ch, Rosenthal E (1976) 
Effect of Lcvamisole on E-roseite-forming cells in vivo and in 
vitro in HodgkhVs disease. N Engl J Med 294; 809 

22. Rubinstein E, Sokal J, Reisman E, Arbesman C (1977) 
Relationship of serum total IgE and cell-mediated immunity in 
patients with Hodgkin's disease. Int Arch Allergy Appl 
Immunol 55 : 439 

23. Scully R, Galdabini J, McNeely B (1976) Case records of the 
Massachusetts General Hospital. N Engl J Med 294:34 

24. Selroos O, Fastcrnack A, Virolainen M (1973) Skin sensitivity 
and antigen-induced lymphocyte transformation in uremia. 
Clin Exp Immunol 14:365-370 



79 



25. Shitfan T, Caviles A, Mendelsohn J (1978) Spontaneous 
lymphocyte proliferation and depressed cellular immunity in 
Hodgkin's disease, Clin Exp Tmrnnnnl 32:144 
26- Sokal J, Au'ngst C, Snyderman M (1974) Delay in progression 
of malignant lymphoma after BCG vaccination. N Engl J Med 
291:1226 J 

27. Steele R, Han T (197S) Effects or radioehemotherapy and 
splenectomy dn cellular immunity in long-term survivors Of 
Hodgkin's disease and non-Hodgkin's lymphoma. Cancer 
42:133 I 

2B. Srites DP (1978) Clinical laboratory methods of detection 
cellular immune function- In; Fudcnbcrg HH, Stites DP T 
Caldwell JXJ, Wells JV (eds) Basic clinical immunology- Lange 
Medical Pujblicajkms, Los Aitos, CA, p 375 

29. Winer BJ (1972) Statistical principles in experimental design. 
McGraw-Hill, New York, p 606 

30. Young R. Corder M, Hayncs H, DeVita V (1972) Delayed 
hypersensitivity in Hodgkio's disease. Am J Med 52: 63 



Received May 28, 1980/Accepted January 27, 1981 



i 



